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Partial Translation 
[0011] Also, in the organic electroluminescence element of this invention, 
when forming protrusions and depressions on at least one electrode that 
comes into contact with the light -emitting layer and the carrier transfer 
layer as described above, the difference of height between a protrusion and a 
depression was in the range 30-1000A. 

[0012] When forming protrusions and depressions on at least one electrode 
that comes into contact with the light- emitting layer and the carrier transfer 
layer as described above, the protrusions and depressions can be formed 
directly on the surface the electrode by subjecting the electrode to surface 
treatment. For example, with the electrode formed on the substrate surface, 
the substrate is subjected to ultrasonication in water containing aluminum 
oxide particles, thereby forming protrusions and depressions on the suiface 
of the electrode that is formed on the substrate. Alternatively, the substrate 
on which the electrode is to be formed can be subjected to surface treatment 
in order to form protrusions and depressions on the substrate surface, 
followed by formation of an electrode on the surface of the substrate on which 
protrusions and depressions are formed in the above manner, thereby 
forming on the electrode surface protrusions and depressions that 
correspond to the protrusions and depressions formed on the substrate 
surface. If an electrode is formed on the surface of a substrate on which 
protrusions and depressions are formed in the above manner, the protrusions 
and depressions of the surface of the electrode are slightly relaxed from the 
protrusions and depressions of the surface of the substrate. For this reason, 
the protrusions and depressions formed on the surface of the substrate are 
desirably made larger than those formed directly on the surface of the 
substrate. 

[0014] In the organic EL element of this invention, fine protrusions and 
depressions are formed on at least one electrode that comes into contact with 
the light-emitting layer and the carrier transfer layer, in order to increase 
the area of contact with the light-emitting layer and the carrier transfer 
layer. For this reason, electrons and holes are injected from the electrode 
into the light-emitting layer and the carrier transfer layer in an efficient 
manner. These efficiently-injected electrons and holes are recombined in 
the light-emitting layer to emit light. This improves light-emitting 
characteristics resulting in bright EL light. 
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[0015] In forming protrusions and depressions on at least one electrode that 
comes into contact with the light-emitting layer and the carrier transfer 
layer, if the protrusions and depressions on the electrode surface are 
excessively large, problems occur including non-uniformity of the thickness 
of the carrier transfer layer and the light-emitting layer formed on the 
electrode, failing to provide sufficient light-emitting characteristics. On the 
other hand, if these protrusions and depressions are excessively small, the 
increase in the area of contact with the light-emitting layer and the carrier 
transfer layer is not sufficient. This leads to an insufficient increase in 
electrons and holes that are injected from the electrode into the 
light-emitting layer and the earner transfer layer, failing to sufficiently 
improve light-emitting characteristics. For this reason, as described above, 
if the difference of height between a protrusion and a depression on the 
electrode surface is set in the range 30-1000A, the carrier transfer layer and 
the light-emitting layer formed on the electrode are not adversely affected, 
making it possible to sufficiently improve light-emitting characteristics. 
[0022] First, glass substrate 1 having on its surface hole injection electrode 2 
made of ITO was subjected to surface treatment of ultrasonic ation in water 
containing aluminum oxide particles (AI2O3, particle diameter: 0.06 pm) for 
20 minutes, thereby forming the above-described fine protrusions and 
depressions on surface 2a of hole injection electrode 2. Then this was 
washed using neutral detergent and subjected to ultrasonication in acetone 
and ethanol each for 20 minutes. This was then immersed in boiled ethanol 
for approximately one minute, and taken out and immediately dried by 
blowing. 

[0023] Onto surface 2a of hole injection electrode 2 on which fine protrusions 
and depressions were formed and that was made of ITO, the above -described 
TPD was vacuum-deposited to form hole transfer layer 3. Subsequently, 
onto this hole transfer layer 3, a mixture of the above-described BeBq 2 and 
Quinacridone was vacuum-deposited to form light-emitting layer 4. 
Further, onto this light-emitting layer 4, electron injection electrode 5 made 
of magnesium/indium alloy was formed. Each deposition was carried out in 
a vacuum of lx 10 * Torr and at a substrate temperature of 20°C. Formation 
of hole transfer layer 3 and light-emitting layer 4 was carried out at a 
deposition rate of 2 A/sec. 
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